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Invasive Aquatics: Lessons from Three State Parks
by
Steve Grund

There is a world of plant life that most evaluate aquatic systems in selected parks:
people are only vaguely aware of. Under Gifford PinchotCanoe Creek, and

the surface of our lakes, in the shallow  Shawnee. All three have lakes created by
portions where light penetrates near the impounding streams.

bottom, is a veritable forest of highly
specialized plants, very different than
those that live on land. We are more information to guide management

familiar with the emergent plants like activities for the lakes. A major part of
cattails, which grow in very shallow water the work was to survey the aquatic plants
at the edges of lakes and in other wet at each lake. Using kayaks and armed with
places; plants that have their feet in the hand lenses, grappling hooks, and a GPS
water, but also extend above the surface. unit, we worked around the edges of the
Emergent plants are sometimes included lakes, where the water is shallow enough
in a broad definition of aquatic plant, but to support plant growth.We gauged the
here we will be focusing on submerged density of each species of submerged
aquatic plants; specifically thre(" -

examples of exotic alien speciq .l

we encountered in recenvork

with the Bureau of State Parks.

A primary goal of the study is to provide

There are 120 state parks in
Pennsylvania. Most, if not all of
the parks have water bodies
suitable for recreational
activities like canoeing,
swimming, and fishing.The
Pennsylvania Natural Heritage
Program has been working wit
the Bureau of State Parks to

Betsy Leppo

Kegg Run Inlet, Shawnee State Park
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aguatic plant at each point, and noted the extent and Complete eradication of these invaders is an
general composition of any adjacent marsh habitat.  unattainable goal, but they can be managed at tolerable
' levels, albeit with difficulty. What works to manage one
species is not always effective for another, so it is critical
to know when additional invasive species arrive, as well
as what management strategies are currently available
and have been found to be effective. The three species
featured below were the primary offenders at the three
state parks we studied this summer.

Eurasian water -milfoil ( Myrlophyllum spicatum )
The watermilfoils have QR
whorled leaves, which are
divided into narrow linear
segments like a twsided
comb. By June, when most
our native aquatics are just
getting started, Eurasian
Despite significant egoing efforts to control invasive  watermilfoil plants may
species, we found the aquatic floras of these lakes weralready extend to near the
dominated by a handful of species that are not native tgurface of the lake, even in
our region. This was not surprising, as this is the case forater up to about ten feet '

the majority of impounded lakes and many natural lakegeep. Eventually, if N0 StePS & mergod aquatic plants hae
in Pennsylvania. The only native submerged aquatic plainé taken to control growth deeply dissected leaves.

that is common at these lakes is coontdike(atophyllum  of this upstart, the plants

demersujnit is one of the dominant species at each lakebranch and spread out over the surface of the lake,
in the study. We found other native submerged aquaticshading out the plants below, greatly impeding

Sarah Parker

3
@

Adquatic plants usually cannot be observed directly from a boat, so
pull up samples with a grappling hook attached to a rope.

species, but none were very common. navigation, and making it unpleasant at best for people
_ N to swim.This is probably the most wedhown invasive
Aquatic plants are critical components of lake plant species in our region, because it has been a

ecosystems, providing food and shelter for fish and  problem for a long time (it arrived in the state about
other aquatic animals, oxygenating the water, cleaning 1950).We found it at all three parks we studied this
the water by recycling nutrients and removing toxins, summer, but at least in part due to attempts to subdue
and stabilizing sediments. Ecosystems are complex it, it is no longerthe most problematiaquatic invasive
associations of organisms interacting with each other plant in parts of these lakes.

and the associated physical environment. Changing the ;
ecosystem components can have profound impacts on |-
the functions of the system, with myriad consequences |5
both to the species involved, and to people who benefit
from the services of the ecosystem.When invasive
aguatic plants displace native species in lakes, ecosystg
functions are degraded. Lakes, especially those formed |«
by damming streams and therefore without a leng
established native flora, are particularly vulnerable to
invasion by alien plant species. Unlike our native aquati¢ -
species, some of these invasive species can grow so |-
dense that boating, even by canoe or kayak, becomes
nearly impossible. Nonative plant species typically are
not adequate substitutes for native plant species as foo(

and shelter for native fish and other animals. These waters are choked by Eurasian wateilfoil, which impedes
boating and makes swimming undesirable. It displaces native plants,
which in a healthy lake grow at lower densities and deeper in the water.
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Waternymph ( Najas minor) The common name owaternympt
; ST o the genus Najas, which is represented by several native
species as well as a few alien species in Pennsylvania, so
it is best to use the full Latin namgajas minor
Waternymphs are annuals with opposite, narrow,
toothed leaves. The flowers rely on diffusion through
the water column to transfer pollen, but manage to
produce a large number of seeds by producing a large
number of flowers. In late summétajas mingplants
contract and become brittle, eventually breaking into
roundish segments several inches across that float near
the surface of the water, resembling aquatic
tumbleweeds. Fragmentation is a commons means of
vegetative propagation for aquatic invasive plants.

Najas minor(waternymph) has teeth that are visible to the
naked eye later in the season.

Adaptions for life in the water

Fresh water and air are very different environments, and they produce different
challenges for plants. It is therefore to be expected that aquatic plants exhibit traits
are uncommon or unknown in terrestrial plants. Books have been written on the su
but we will highlight just a few that are demonstrated by the three species we have
described.

Leaves divided into very narrow segments is a common feature among plants that
under water, but this feature is found only occasionally among plants with aerial leg
fact, some species that produce leaves both below and above the surface of the wg
make leaves with narrow segments below, and leaves with broad segments above
water. The primary reason for this difference is that gas exchange is much more e
challenging in the water, while water loss, a big issue for many terrestrial plants, is ﬁii‘i;?“ﬁ.‘ﬁ’.‘;‘;’ dﬁ‘gae\i‘jsbjﬁggr
obviously not an issue in fresh water. If you were to take a leaf of, say, a rubber plant, . but it holds its
divide it into narrow segments with a razor blade, you would not change the volumgleyfers above the water where
the leaf, but you would greatly increase the surface area. A larger surface area confFafRre Same - 0"
to volume increases the amount of water evaporation, and also allows for more gas

exchange, thus the tendency for finely divided leaves in the water and broad leaves in the air.

Don Cameron, Maine Natural Heritage

Plants that grow where winters are cold have various strategies for surviving the season. Annuals (including many
aquatics) overwinter primarily by producing seeds that do not sprout until spring. Some woody plants, evergreens
such as pines and rhododendrons, mostly just slow down, and have certain structural and chemical mechanisms tc
minimize the effects of freezing temperatures. Most woody plants shut down more completely above ground by
reabsorbing nutrients into underground organs and dropping their leaves. This is accompanied by the production of
owinter buds,6 shoots with crowded tiny | eaves with
covering of hardened, modified leaves called bud scales. In the spring, the winter buds germinate, the bud scales fe
away, the stem elongates, and the tiny leaves expand to normal size.Winter buds are also formed by many aquatic
species, but they are different than those produced

Turions are found in a large number of aquatic plants in distantly related families. Like the winter buds of woody
plants, the primary feature of turions is small, closely spaced leaves. Rather than producing bud scales like most
woody plants, all the leaves of the turion are typically hardened, and the first typical summer leaves are formed
anew after the turion expands in the spring. As one would expect in a diverse group of organisms, there are many
variations on the basic plan.The variety of specializations for living under different conditions is part of the wonder
of diversity, and what makes the study of nature so endlessly fascinating.
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First documented in Pennsylvania in 1951 (an 1865 within a few years of introduction into a lake. The
record is suspicious), we have only recently recognizedspecimen we collected at Pinchot Lake was the first
this plant as a major invasive species in the state.In formal documentation of the species from York County,
2007, we foundNajas minogrowing at the north end of but the plant is already the most common aquatic plant
Canoe Lake.The population was fairly large and densen the lake.We did not encounter it at Canoe Lake or
but restricted to the area where Canoe Creek enters Shawnee Lake, but it is now known from the Ohio River
the lake.We wondered if it would spread. It did. In 2013and other sites in the western part of the state, so we
we found it to be the most common species in the lakemust prepare to find it increasingly common.
supplanting Eurasian watilfoil for that dubious
distinction. Perhapblajas minois the better competitor
under the circumstances, but the circumstances includ
management directed at controlling Eurasian water
milfoil. It is also problematic at Gifford Pinchot and
Shawnee lakes, and may be on the increase in those
lakes.

Hydrilla ( Hydrilla verticillata )
Hydrilla is the most recent of our three featured
invasive aquatic plants to reach Pennsylvania, first
documented in 1998, and it may become the worst, at
least in the warmer parts of the state. It looks very
much like its native close relatives, the waterweeds
(Elodea canadenaisdE. nuttallij but has 4 8 leaves in The bri . o .

. e primary means by which aquatic invasive plants are introduced
a whorl (compared to 3 in the waterweeds) and into lakes is by boats and trailers. Please do your part to help

conspicuously toothed leaves. prevent the spread of invasives. For more information
http:/fish.state.pa.us/cleanyourgear.htm

New York Dept. of Environmental Conservation

Like Eurasian watemilfoil, hydrilla branches extensively In addition to these three species, there are many other
at the surface, shading plants below and interfering witeerious aquatic invasive plants that threaten the ecology
swimming and boating. Many aquatic plants,includingand recreati onal uses of Pe
hydrilla, produce specialized buds called turions in the streams, including fanwor€abomba carolinigna

fall. The turions break off and settle to the bottom of  European frogpit (Hydrocharis morsasag, and

the lake, where they sprout the following spring. Hydrill8razilian waterweedHgeria denyd he increased

also produces abundant small overwintering tubers angbresence of aquatic invasive plants does not mean we
bountiful seeds.This trio of reproductive strategies,  will lose all or most of the ecological and recreational
along with an especially high rate of growth, enables thfanctions of our aguatic resources. However,

species to often qwckly become the dominant species management is difficult, expensive, and always seems to
involve choosing between different strategies, all of
which have noirivial negative consequences.The
consequences of doing nothing, however, are usually
worse than any of the management options.

Hydrilla can branch at the surface and almost completely fill the
water column.


http://www.fish.state.pa.us/cleanyourgear.htm
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Species Highlight: Fly Poison Borer Moth

by
Betsy Leppo

toxic alkaloids in its leaves and bulb that can be fatal to
cattle and sheep who consume it. Root extracts mixed
with sugar were used by early settlers as a housefly
insecticide.

Fly poison grows in open woods, barrens and bogs, in
sandy or peaty soils. In the wild, fly poison borer
caterpillars can only feed upon this plant, therefore
distribution of the
moth is limited to

Betsy Leppo

Adult female fly poison borer moth populations of host
On a gl obal scal e, P e n n s plan dlowevarpnst |
not considered a hotbed of diversity when compared tcevery good
tropical rainforests. Nonghe-less, there are species  population of the hos}
that are uniquely adapted to the climate and vegetatiorplant has been foundf
found in the commonwealth. One such species is the to support the borer |
fly poison borer moth Papaipemap. 1). This species moth. There appear f
was first discovered in northeastern Pennsylvania in thi be other factors
1970s by Dr. Eric Quinter of the American Museum of that affect the
Natural History. It has not been formally named yet, sdlistribution of the

it has been assigned a temporary number (species 1). moth, but those
Since its discovery it has been found in twelve countiedactors are not
ranging west to east from Cameron to Monroe County currently known.
and south to Dauphin and Berks counties. This moth isConservation of the
currently only known from Pennsylvania sites, but larval host plant and surrounding forest is the main tool
further surveys may uncover it in neighboring states for protecting this species.

that have fly poison.

Betsy Leppo

Fly poison habitat

This summer, Pennsylvania Natural Heritage Program
The fly poison borer is a medium sized moth with dark staff continued revisiting old records of species of
reddlsh wmgs marked with creamyhlte spots. Adults concern found on Pennsylvania Game Commission
emerge in lands to see if target species are still present and to
September through check on the condition of their habitat. Several old
early October to records for fly poison borer moths were on the list of
mate and lay eggs. sites to revisit. Finding adults involves setting up
The caterpillars blacklight traps in their habitat. Timing the survey can
feed upon fly be tricky since the adults are in flight for a short period
poison Amianthium of time at a given site, and the window of opportunity
muscaetoxicya to find them can shift from year to year. Weather

plant in the lily conditions at night are especially important when
family. The looking for fallflying species, which makes it even more
scientific name difficult to schedule a survey for the perfect night.
combines fly
2 (muscagwith After talking to a researcher who has successfully found
{ & poisonous fly poison borer caterpillars, | decided it might be easier
% (toxicurn Fly to find them in their larval stage. The best time to look
m

poison has unique for mature caterpillarsf this speciess early to mid July.

Fly poison
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| also found that plants with multiple bulbs or a
particularly large single bulb could support two or
three caterpillars.

Betsy Leppo

f sl TV S A'\‘\l;‘. D - TPAS
With a plant and insect collecting permit in hand, |
began searching at a site with abundant fly poison for
plants that had some brown and wilting leaves.

Betsy Leppo

In midtJuly | brought three caterpillars home from the
field to rear, to make sure | had indeed collected a fly
poison moth caterpillar. After a few days | could only
find one caterpillar, and learned that if they do not have
enough of their favorite poisonous plant to eat, they
will consume their roommates. In early August the
winning cannibal successfully pupated.

S ™
g . M
2z P Qo
3 i |
SHajd
| used a small spade to remove the whole root bulb. =)
After digging up several plants | found a bulb occupied o
by a large caterpillar which promptly fell out of the ;‘;‘
bulb into my hand. < = 5
z z &
= = ]
" 7}
&

One month later over Labor Day weekend, | was

relieved to find that a beautiful adult female fly poison

borer had emerged. It was a rewarding experience to

find success with this relatively simple and easy method
for |l ocating one of Pennsyl
secretive moths.

Betsy Leppo

Fly poison caterpillars like to keep a tidy home, so they
push their waste out of the bulb. As | examined other
plants | began to notice that some had a substantial
amount of caterpillar frass at the base of the leaves.



Wild Heritage News 7

Limestone Habitats: A Rich Niche for Plants

by
Jessica McPherson

Venture onto certain slopes of central Pennsylvania in f;
late summer, and you will find some of the botanical

treasures of the stateds| ands
display. In late August and early September, the purp

heads of blazing star and the showy yellow panicles of ¢

stiff goldenrod are in bloom, and the graceful seed :

stalks of sideoats grama grass hang in their tidy lines.

springtime, slopes enriched by limestone can be spottgfas

from afar by the bright pink sprays of redbud shrubs in [§& 5
bloom and the golden flowers of rouddaf ragwort o
carpeting the forest floor, both in full display before S
much else leafs out. Upon closer inspection, one will -
likely find a treasure trove of spring wildflowers, and : %

just perhaps, something more unusual like the ebony E2 - SR s
sedge, with its fine leaves and tiny black seeds hangingedbud, blooming here above the Youghlogheny River in early spring,
down over a cliff face. or the dalnty round leaves of thés a small native tree found in limestone forests and woodlands.

globally rare Appal achi ablhyar dacandous habitats significant tonmants?t a i n
lover creeping over low limey rocks. Calcareous habitats are places where the growing

substrate for plants, either soil or rock, is enriched by
high levels of calcium, usually from limestone or other
calcareous rocks. Calcium enrichment raises the pH of
soil. But why are the redbud and the golden ragwort
only found in calcareous areas?

Plants grow roughly in the pH range of 3%9.0, and

the availability of soil nutrients is highly dependent on
soil pH. In the range between pH 5.5 and pH 6.5, most
nutrients are available. Below 5.5, metals (iron,
manganese, zinc, copper, aluminum) become soluble to

the point of potential toxicity, while nitrogen,
potassium, and phosphorus become less available.

Jessica McPherson

Stiff goldenrod Qligoneuron rigidun

One ton per acre equals 46 uml 1000
and clays, one-half of pounds” per - acre equls
Use lime hydrate in one-half to one-third the

5|
l
for ground limestone. 3

Calcareous habitats like these have long been favorite

haunts of plant lovers, both for their overall diversity Color_snd pH Seale | At o8 o8
and for the chance to see unusual species. There is Using Triplex Indicator lime is not
also a general sense that these habitats are relatively pH a;.l%::;n &1 f::::r.:b
. . an e
uncommon in Pennsylvania, and perhaps under threat S AT 5 | (Sodiom E.:id.ngvﬁ.z
e . ke .0 and al
many of the examples people are familiar with are sma - i M Alkaline | carbonate
f invaded b ; ; W | - .0 | (Calcium | causing bl
ragments, or invaded by exotic species. We recently E: Carbonate) | 2nd: if |
undertook a study of the flora and natural communitiesf= B 70| Newtrar | 18 concent] 3
of calcareous habitats in Pennsylvania, with the aims of | =
figuring out just how much of our vascular plant L " 2
diversity depends on calcareous habitats, how much is A —
left in the state, and what the conservation needs are susd” 2
& Lo

for these ecosystems. -
Soil pH test kit displays blugurple color indicating alkaline soil.

Above 6.5, the metals become immobilized, and above
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7.0, phosphorus availability is very low. Plants that
specialize in one portion of the pH scale appear to ha
mechanisms to compensate for the nutrient limitations
in that range. For example, blueberries that thrive in
acid environments can tolerate high levels of metal, b
candt acquire adequate p
environments. Some species of high pH habitats
secrete acids from their roots to help acquire :
phosphorus. Competition may also play a role; severd
studies have documented that some species are only
observed on calcareous substrates in nature, but can
grow or even thrive in norcalcareous soils if
competition from other plants is removed.

loristic Synthesis of NA & 2010 RONAP o

So how much of North American range map for sideoats grama grass; dark green
Pennsy | v ani aidistes gesenge in satg, yellow counties indicate rare in state.

plant diversity is made up

of specialists? To answer have northern distributions, with the Pennsylvania
this question, a panel of populations near the southern edge of their range.
expert botanists rated Another group of calciphiles are southern species

of Pennsylvania according edge of the range; this includes six taxa of global

the entire vascular flora  whose Pennsylvania populations are near the northern

to the pH of its preferred concern. These species may be naturally rare because

% habitat, using three they are near the edge of their range.
£ categories: low, midrange,
1 = and high pH. We found Habitat loss has almost certainly contributed to the

§ that 30% of all native rarity of our calciphile taxa as well. The vast majority

@ vascular plants knownto of Pennsyl vaniads surface
Si currently inhabit rock layers such as sandstone and shale. Only 8% of

ideoats grama grassHBouteloua . X

curtipendula) in bloom: red anthers Pennsylvania use Pennsylvania has calcareous surface geology, where the
dangle below the flowers. calcareous (high pH) calciphile plants could potentially live; most of this area

habitat, 33% use acidic (low pH) habitat, and 59% usefalls in the Ridge and Valley physiographic province, and
midrange habitat. A quarter of the flora are habitat  there are also significant calcareous areas in the
specialists that live mainly or exclusively in extreme pHsouthwest and in the Piedmont portion of the
environments; 10% (197 taxa) are calciphiles and 15%southeast. However, the amount of usable habitat has

(301 taxa) are acidophiles.

Pennsylvania Bedrock Geology Categorized by Composition

Both categories of habitat specialists figure prominentl
on Pennsylvaniads I|ist o
endangered plants; 24% of these spemalcern taxa

are calciphiles and 20% are acidophiles. Proportionall
however, more of the calciphiles are rare (57%) than
the acidophiles (33%).

Patterns in the global distribution of our calciphile
species may help to explain why many of them are rar
and these patterns also contribute to our understandin
of their conservation value. Many of the species of
limestone grasslands, like the sideoats grama or stiff
goldenrod, are predominantly found in the Midwest an
the Pennsylvania locations are part of a smaller, disjungﬁrk blue indicates calcareous surface geology; light blue indicates
eastern population. Almost a third of the calciphile taxanoderately calcareous surface geology.

(
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larger and just 15% is in blocks of 100 acres or less).
Small fragments face grave threats to their loggn
viability; pollinators or dispersal agents might be absent,
and small populations can be lost to chance events with
no opportunity for replenishment. Connection with
surrounding natural landscape enhances-tang

viability, and is especially important now, as climate
change may require species to disperse to new
locations in order to find suitable habitat.

Despite the fragile status of existing calcareous habitats

and their importance to biodiversity, less than 1% of

Pennsyl vani ads protected | &
: : » — geology. In order for the purple heads of the blazing

The mesic limestone prairie at Big Hollow, Centre County. star, as well as the other stars among our suite of

been greatly reduced by development; only 17% of landalciphile taxa, t

over calcareous bedrock remains forested. In the statde around for

Jessica McPherson

as a whole, 60% remains forested. Most of future
Pennsyl vaniads | and wit hgenadtionsstec efous bedrock oclcurs
the valleys of the Ridge and Valley or Piedmont appreciate, we

physiographic provinces, which have been heavily will have to make

developed for agriculture and residential or urban use.progress in

About a third of Pennsyl managingfors

is in the southwestern portion of the state, more rollinginvasive species,

terrain that has not been so heavily developed; this  maintaining

region now has half the calcareous habitat that remainsommunity

in natural condition. structure through
techniques like

Calcareous habitats face a number of other threats, ascontrolled

well, including habitat fragmentation, invasive species,burning, and

and climate change. The remaining areas of calcareou®nnecting these

habitat are extremely fragmented; only 3% of calcareousique habitats té . —— -

forest is in blocks of 1000 acres or larger and 59% is iflarger pieces of Hgﬁ‘;‘ﬁ'&é’ﬁg'g?jfr?er (Liatris scarios3, Big

blocks 100 acres or smaller. (In the state as a whole, protected lands.

43% of forest cover occurs in blocks 1000 acres or

i mestone bedr|ock e

Jessica McPherson

b NS S
A mesic limestone outcrop with two calciphile ferns; slender clifforake
(Cryptograma stellefi and maidenhair spleenwortAsplenium
trichomanes)

Jessica McPherson




